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1
ROTARY ATOMIZER APPARATUS

The use of electrostatic rotary spray guns is known
in the commercial spray painting field. High voltage
power supplies are required to furnish the electrostatic
forces in this type of painting apparatus. Common
configurations of these electrostatic painting apparatus
include both rotating and fixed shafts. Examples of
fixed shaft spray guns can be found in Wampler Patent
No. 3,043,521, Sedlacski Patent No. 3,000,574 and Bals
Patent No. 4,222,523. With the use of high voltage
power supplies in both the rotary and fixed configura-
tions the danger of fire or electrical shock is a concern.
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It is an object of this invention to reduce these dan-

gers by providing a non-incendive high speed rotary
atomizer which employs a minimum number of conduc-
tive parts, thereby reducing the danger of electrical
shock or fire.

It is also an object of this invention to provide such a
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non-incendive high speed rotary atomizer in both fixed

and rotary shaft configurations.
- It is a further object of this invention to provide a
novel non-incendive retrofit unit capable of being
mounted in place of the conventional air cap on existing

automatic and hand gun spray gun equipment.

SUMMARY OF THE INVENTION

The present invention is'a non-incendive high speed
centrifugal or rotary atomizer. By non-incendive it is
meant that the high speed electrostatic unit can be used
under full voltage in a methane-air mixture with a very
low risk of combustion. The atomizer is made non-
incendive by the use of synthetic resins and/or ceramics
for a majority of the parts including the atomizer head,
shaft, housing and turbine. Certain internal parts do
contain metal but are shielded from external ground by
- the other non-conductive materials. When assembled,
the unit greatly reduces the risk of shock or fire.

- BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side elevational view in cross-section of a
non-incendive rotating shaft high speed rotary atom-
1zer, according to the present invention;

FIG. 2 is a side elevational view in cross-section of a

non-incendive non-rotating shaft high speed rotary at-

omizer, accordlng to the present invention; and

FIG. 3 is a fragmentary cross-sectional view of FIG.
2 taken along line 3—3 of FIG. 2 showing the details of
the turbine blades and the air turbine 1nlet

DETAILED DESCRIPTION OF THE
INVENTION

Referring to FIG. 1, a non-incendive high speed ro-
tating shaft rotary atomizer 10 is depicted. The rotary
atomizer 10 includes a body 11 which is non-conduc-
tive. As with all of the non-conductive portions of the
invention, the body 11 can be constructed from a num-
ber of non-conductive materials including but not lim-
ited to ceramics and synthetic resins. By so doing, any
parts that are conductive are shielded by the surround—_
ing non-conductive parts.

The body 11 has a threaded rear body portion 12 for
mounting the body 11 to an existing charging apparatus
‘or manifold 13 which contains air, paint and high volt-
age supplies. Positioned within the body 11 is a non-
conductive rotating shaft 14. Connected to the front
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2
end 15 of the shaft 14 is a non-conductive rotary bell 16.

A non-conductive rotary air turbine 17 is mounted to
the rear end of the shaft 14 and drives the bell 16. Posi-
tioned intermediate to the turbine 17 and the bell 16 is a
turbine governor 18.

The air turbine 17 has a hollow end 19 which is cou-
pled through a suitable rotary seal 20 and air channel 21
to air supply means (not shown) contained in the charg-
ing manifold 13. The hollow end 19 defines an interior
chamber 22 which communicates through side openings
23 to the interior 24 of the turbine wheel 25. Com-
pressed air normally flows from the charging manifold
13, through the air channel 21, the hollow end 19, the
interior chamber 22, side opemngs 23 and interior 24 to
tangentially directed openings 26 on the turbine wheel
25. Thence, the air is vented through a rear opening 27
in the rear of body 11. The air flowing through the
turbine wheel 25 causes the turbine wheel 25 to rotate
the shaft 14 which in turn rotates the bell 16 at a high
rate of speed.

The rate of rotation of the bell 16 is dependent upon
the load on the shaft 14, the air flow rate and the air
pressure. High speed atomizers, according to the pres-
ent invention, operate at speeds in excess of 10,000
r.p.m. to as high as 60,000 r.p.m. The electrical charge
applied to this apparatus is in the high voltage range
generally falling between 40 kv and 100 kv. The speed
of the air turbine 17 is controlled by the governor 18
which controls air flow from air channel 21 to the tur-
bine wheel chamber 24. The governor includes a piston
28 which slides within chamber 22 and into and out of
engagement with a valve seat 29. The piston 28 has a
valve surface 30 which, when abutting the valve seat 29,
blocks air flow from the air channel 21 to the turbine
wheel chamber 24. A spring 31 urges the piston 28

against the valve seat 29 to block air flow into the tur-

bine wheel chamber 24. At the same time, the com-
pressed air within the chamber 22 acts upon a face 32 of
the piston 28 to move the piston 28 against the spring 31,
and away from the seat 29. A hole 33 extends through
the piston 28 to allow a restricted flow of the com-
pressed air within the chamber 22 through the piston 28

to a rear chamber 34 located between the piston 28 and

a portion 35 of the shaft 14. The chamber 34 may be
vented to the atmosphere or may be plugged, depend-
ing upon the action of the governor required to main-
tain a constant shaft speed. When the chamber 34 is
vented to the atmosphere, the compressed air in the
chamber 22 applies a significantly higher force to the
piston face 32 than appears at the face 36 on the oppo-
site end of the piston 28. The difference in force is suffi-
cient to compress the spring 31, thereby moving the
piston away from the seat 29. On the other hand, if the
chamber 34 is not vented to the atmosphere, the com-
pressed air will flow through the piston hole 33 to pres-
surize the chamber 34 at the same pressure as-the cham-
ber 22. Because the forces applied by the compressed air
on the faces 32 and 36 of the piston 28 are identical, the
spring 31 acts to move the piston 28 into contact with
the valve seat 29 to block flow of air from the chamber
22 to the turbine wheel interior 24, thereby slowing the
turbine. By modulating the position of the piston 28, the

flow of air from the chamber 22 to the turbine wheel

interior 24 is modulated to control the speed at which
the shaft 14 is rotated.

A centrifugally actuated ball valve 37 controls the air
pressure within the chamber 34. A valve seat 38 is
formed between a passage 39 and the portion 35. The
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passage 39 communicates with the chamber 34 and a
passage 40 which is vented to the atmosphere through
an annular region between the shaft 14 and the tubular
extension 41. A tubular plug 42 retains a ball 43 adjacent
the valve seat 38 while leaving clearance for the ball 43
to move 1nto and out of contact with the seat 38. The
ball 43 is located so that at all times its center is posi-
tioned to the side of the axis of the shaft 14 towards the
seat 38. Consequently, as the shaft is rotated at an in-
creasing speed, centrifugal force urges the ball 43
against the seat 38 with an increasing force.

In operation the compressed air from the air channel
21 is allowed to flow through the piston hole 33, the
chamber 34, the passage 39 and the passage 40 and
thence is vented to the atmosphere. Consequently, the
chamber 34 will have a pressure near or at atmospheric
pressure and the pressure on the piston face 32 will
move the piston 28 to allow an unrestricted air flow
from the chamber 22 to the turbine wheel interior 24.
As the speed of the shaft 14 increases, the ball 43 is
forced more tightly against the seat 38 and the pressure
within the chamber 34 increases. The air pressure
within the chamber 34 acts against the piston face 36 to
offset the air pressure acting on the piston face 32. At
some Increasing turbine speed, the increasing pressure
within the chamber 34 along with the pressure of the
spring 31 moves the piston 28 to progressively close the
air flow passages from the chamber 22 to the turbine
wheel interior 24. At this point, the speed of the shaft 14
1s controlled at a constant level. Thus, when the load is
removed from atomization bell 16, the shaft 14 will tend
to accelerate. The piston 28 will move to further close
~ the air flow passage and govern the speed of the shaft
14. The governor controlled speed is thus a function of
the turbine air supply pressure.

The rotating bell 16 is connected to the shaft front
end 15 by means of a non-conductive nut 48. Paint from
the charging manifold 13 is delivered to the bell 16
through a passage 44 and thence through openings 45 to
a conical surface 46 on the interior of the bell 16. In this
embodiment, a charging needle 51 of the charging mani-
fold 13 charges the paint passing through the passage
44. The electrical charge applied is between 40 k.v. and
100 k.v. As the bell 16 rotates at a high speed, the paint
flows radially outward along the surface 46 until it is
thrown from an outer edge 47 of the bell 16 in the form
of small charged particles. Paint is prevented from flow-
ing back down the shaft 14 by means of a synthetic resin
seal 49 which is in line contact with a threaded insert 50
positioned about the shaft 14. A shaping air passageway
52 which is in fluid communication with an air passage-
way 53 supplies shaping air to a plurality of shaping air
holes 54 adjacent the bell 16.

As 15 evident from the above, the major portions of
the embodiment are formed from non-conductive mate-
nials. This includes the body 11, the shaft 14, the bell 16
and the turbine 17. The remaining conductive parts are
shielded by non-conductive components. Consequently,
the present embodiment is able to achieve its non-incen-
dive characteristics.

A second embodiment of the present invention is
shown in FIG. 2. This is a fixed shaft embodiment
whereas the embodiment shown in FIG. 1 has a rotating
shaft. With the embodiment in FIG. 2 the bell is con-
nected directly to the turbine and both the turbine and
the bell rotate about the fixed axis of the shaft.

More particularly, the apparatus 70 of FIG. 2 com-
prises a non-conductive body 71 with a fixed hollow
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4
shaft 72. The shaft 72 is held in position by a set screw

73 which engages a detent 74 in the side of the shaft 72.
In an alternative construction the shaft is adhered to the
body. In still another embodiment (not shown) the shaft
is press fitted to the body.

Connected to and extending into the rear of the body
71 1s a charging apparatus or manifold 75 similar in
design to that described in FIG. 1. The charging head
assembly 75 is threaded and thus engages the threaded
portion 76 a mounting ring 77.

Positioned about the rearward portion of the fixed
shaft 72 1s a non-conductive air turbine 78. A rotary
atomizer bell 79 is connected to the front portion of the
air turbine 78. The rotary bell 79 and the front portion
of the air turbine 78 may also be formed as a single unit
(not shown). The turbine 78 and bell 79 rotate freely
about the fixed shaft 72. Bearings 80, positioned adja-
cent the shaft 72 mount the turbine 78 and bell 79 for
rotation. .

AlIr is supplied to the turbine 78 by the charging mani-
fold 75. As shown in FIG. 3, the air flows through air
channel 81 and then inwardly through air channel 82.
The air entering channel 82 impinges upon the blades 83
of rotor 84 causing the turbine 78 and thus the bell 79 to
rotate. The spent air then exits the turbine chamber 85
through exit 86 outwardly along the outside of the bell
79. In addition, air shaping means are provided through
ports 87 which communicate with air chamber 81.

Paint is supplied to the bell 79 by way of the charging
manifold 75. When the needle 88 in charging manifold
73 1s retracted, paint flows out and around the needle 88
and receives an electrostatic charge from a high voltage
supply (not shown) which is connected to and charges
the needle 88. Hand guns or automatic spray heads are
suitable for charging manifolds 13 and 75. Any number
of configurations of manifold structures including the
manifolds 13 and 75 may be used with apparatus accord-
ing to the present invention. Generally, as mentioned
above, the mamfolds 13 and 75 must include a high
voltage supply (40 kv -100 kv), a paint supply and an air
supply. Handgun manifolds which may be used in appa-
ratus according to the present invention are disclosed,
inter alia, in U.S. Pat. No. 3,471,089 and U.S. Pat. No.
3,591,080. |

‘The paint then travels up the hollow interior 89 of the
shaft 72 to a threaded cap 90 which is attached to the
end of the fixed shaft 72 adjacent the bell 79. The cap 90
defines a port 91 which communicates with the interior
89 of the shaft 72 thus permitting paint to flow to the
intertor 92 of the bell 79.

As the bell 79 rotates, paint emitted from the port 91
in the cap 90 flows radially outward along the interior
surface 92 of the bell 79 until it is thrown from an outer
edge 93 of the bell 79 in the form of small charged
particles. Paint is retarded from flowing back into the
internal workings of the apparatus 70 by the use of a seal
94 which frictionally engages the rear portion 95 of the
bell 79. A passageway 96 communicates with the ex-
haust air passageway leading to the exit 86 to apply a
fluid pressure to the rear of the seal 94.

While the specific embodiments of the present inven-
tion shown in FIGS. 1 and 2 are retrofit units, it should
be understood that the same non-incendive features can
be employed in unitary, non-retrofit equipment. In such
cases, the charging apparatus 13, together with the high
voltage power supply and the paint and air supplies are
incorporated into an integral unit, in accordance with
the present invention.
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It will be appreciated that various changes and modi-
fications may be made in the above-described non-
incendive high speed rotary atomizers without depart-
ing from the invention. For example, instead of charg-
-ing the paint with the needle in the charging head as-

sembly, the paint can be charged by applying a semi-
conductive coating to the interior surface of the bell and
~ then applying a voltage to the bell. In addition, other
nonconductive material besides ceramics and synthetic
resins may be used in constructing the apparatus. Vari-

ous other changes and modifications also may be made

10

without departing from the spirit or the scope of the

following claims.

We claim:

1. A high speed rotary painting assembly, including a
high voltage power supply, for supplying a volitage
between 40 kv. and 100 kv., and air supply means and a
~ paint supply means, said rotary painting assembly com-
prising, in combination, a non-conductive body, a longi-
tudinally extending non-conductive shaft mounted
within said body, a non-conductive rotary air turbine
“mounted adjacent said shaft, said non-conductive rotary
air turbine having rotational velocities in excess of
10,000 revolutions per minute, a non-conductive high
~ speed rotary atomizing bell operating connected to said
non-conductive rotary air turbine and mounted adja-
cent one end of said non-conductive body, means for
- feeding paint to said non-conductive rotary atomizing
bell, sealing means adjacent said atomizing bell for pre-
venting paint from flowing back down said shaft, said
“sealing means including a resin seal surrounding said
shaft and engaging a non-rotatable insert mounted by
said body and surrounding said shaft means in commu-
nication with said high voltage power supply for charg-
| mg paint ﬂowmg to said non-conductive rotary atomiz-
-ing bell and air means for shaping the paint emltted from
said painting apparatus.

2. A high speed rotary painting assembly, a high

~ voltage power supply, for supplying a volt between 40

kv and 100 kv., air supply means and a paint supply
- means; said rotary assembly comprising, in combina-
tion, a non-conductive body, a non-conductive rotat-
~ able shaft mounted within said body, a non-conductive
turbine for driving said shaft, said turbine being capable
of rotational velocities in excess of 10,000 revolutions
per minute, a rotatable non-conductive paint dispensing

6

tudinally extending non-conductive rotatable shaft
within said body, a non-conductive rotary air turbine
connected with said shaft, said turbine being capable of
rotating said shaft in excess of 10,000 revolutions per
minute, 2 non-conductive rotary atomizing bell opera-
tively connected to one end of said shaft, means in com-
munication with said high voltage power supply for
charging paint flowing to said rotary atomizing bell,
sealing means adjacent said atomizing bell for prevent-

ing paint from flowing back down said shaft, said seal-

ing means including a resin seal surrounding said shaft
and engaging a non-rotatable insert mounted by said
body and surrounding said shaft, and air means for
shaping the paint emitted from said rotary atomizing

15 bell.
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means attached to said shaft, means in communication

with said high voltage power supply for charging paint

- flowing to said paint dispensing means, sealing adjacent

said paint dispensing means for preventing paint from
flowing back down said shaft, said sealing means includ-
ing a resin seal surrounding said shaft and engaging a
non-rotatable insert mounted by said body and sur-
rounding said shaft, and air means for shaping the paint
particles emitted from said paint dispensing means.
- 3. A high speed rotary painting assembly including a
‘high voltage power supply, for supplying a voltage
between 40 kv. and 100 kv., an air supply means and a
paint supply means said rotary painting assembly com-

prising, in combination, a non-conductive body, a longi- 60

50
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4. A high speed rotary painting assembly including a
high voltage power supply, for supplying a voltage -
between 40 kv. and 100 kv, an air supply means and a
paint supply means, said rotary painting assembly com-
prising in combination, a non-conductive body, a non-
conductive fixed shaft mounted within said body, a
non-conductive turbine mounted to rotate on said non-
conductive fixed shaft, said turbine being capable of
rotational velocities in excess of 10,000 revolutions per
minute, a rotatable non-conductive paint dispensing
means connected to said turbine, means for feeding

paint to said paint dispensing means, means in communi-

cation with said high voltage power supply for charg-
ing paint flowing to said paint dispensing means, sealing
means adjacent said paint dispensing means for prevent-
ing paint from flowing back down said shaft, said seal-
ing means including a non-rotatable circular seal
mounted on said shaft adjacent said paint dispensing
means, said seal including friction members extending

'axially for engaging said paint dispensing means and an

air means for shaping the paint emitted from said pamt-

ing apparatus.

9. A high speed rotary painting assembly, including a
high voltage power supply, for supplying a voltage
between 40 kv. and 100 kv., an air supply means and a
paint supply means; said rotary painting assembly com-
prising in combination, a non-conductive body, a longi-
tudinally extending non-conductive fixed shaft mounted
with said body, a non-conductive rotary air turbine
mounted to rotate on said non-conductive fixed shaft,
said turbine being capable of rotational velocities in
excess of 10,000 revolutions per minute, a non-conduc-
tive high speed rotary atomizing bell connected to said
turbine, means for feeding paint to said bell, sealing
means adjacent said atomizing bell for preventing paint
from flowing back down said shaft, said sealing means
including a non-rotatable circular seal mounted on said
shaft said rotary atomizing bell, said seal including fric-
tion members extending axially for engaging said rotary
atomizing bell, means in communication with said high
voltage power supply for charging paint flowing to said
non-conductive high speed rotary atomizing bell, and
air means for shaping the paint emitted from said paint-

ing apparatus.
x ® %x X %
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